Phosphatidylinositol modulates the response of calmodulin-dependent phosphatase to calmodulin.
Phosphatidylinositol (PtdIns) and many other phospholipids activated calmodulin (CaM)-dependent phosphatase in the presence or absence of Ca2+, and the stimulation was more pronounced in the presence of Ca2+. In addition, PtdIns modulated the response of phosphatase to CaM: at low and nonstimulatory concentrations (less than 70 microM), PtdIns augmented the activity of phosphatase by a submaximum concentration of CaM, giving a synergistic effect; and at high concentrations (greater than 100 microM), PtdIns suppressed the synergistic effect. Kinetic experiments indicated that PtdIns (both nonstimulatory and stimulatory concentrations) increased the affinity of phosphatase for CaM. In addition to the CaM regulatory site, phosphatase appears to have two PtdIns regulatory sites: a high-affinity site the occupation of which does not stimulate enzyme activity, and a low-affinity site the occupation of which stimulates enzyme activity in the absence of CaM and inhibits it in the presence of CaM. Modulating the response of phosphatase to CaM is not unique to PtdIns, and was observed with other phospholipids, including some that did not stimulate the enzyme. This raises the possibility that certain phospholipids may regulate phosphatase in two ways: (i) direct activation of the enzyme and (ii) modulation of its response to CaM.